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THE INDEXING OPERATION 



The aim of indexing is to supply all the information 
required for the correct citation of an article in 
INDEX MEDICUS and to describe the content of the ar- 
ticle fully and accurately in terms of subject head- 
ings of the thesaurus of the National Library of Med- 
icine, MEDICAL SUBJECT HEADINGS (MeSH) . 

The descriptive bibliographic information is supplied 
by off site editors and typists; the subject analysis 
is supplied by NLM and contract indexers in this 
country and indexers at foreign MEDLARS centers. 

The basis of the indexing operation is the paper 
data form and its corresponding online panels. 

The indexer reads and understands the title; reads 
each word of the text down to the point where the 
author says, "The purpose of this study is to... 11 ; 
reads every bold-face or italicized section header; 
scans the paragraphs, adding subject headings to cover 
the discussions in the order of the paging; supplies 
all required check tags; reads every word of the con- 
clusion; checks the abstract for salient points he may 
have missed. This is called indexing. 



PRELIMINARY INDEXING ACTIVITY 



The indexer picks up a journal, reads the cover to 
orient himself in the subject. 

He then opens the journal to read the Serial Through- 
put Record stapled to the inside cover to determine 
the priority of the journal. 

The figure In the priority field on the reproduction 
on the next page, tells him whether to index this 
journal as RUSH (within 24 hours) and how deeply to 
index the journal. 

The legend in the Indexing Instruction field tells 
him how to handle difficult or questionable aspects 
of various departments within a journal. 

He then, turns to the first article and begins to index 
as described in THE INDEXING OPERATION. He continues 
through the issue. He takes all articles impartially 
in all journals unless the Serial Throughput Record 
marks after the priority number the letter S. S is 
for "selectively indexed" and from journals so marked 
(like SCIENCE and NATURE, both covering a world beyond 
medicine) takes only the articles on subjects in medicine, 
physiology and other fields that relate to human and 
veterinary medicine. If he encounters a borderline sub- 
ject he applies the rule governing all aspects of indexr. 
ing: WHEN IN DOUBT INCLUDE. 



SERIAL THROUGHPUT CARD 



<2) ORIGINATOR: 099 INDEXER : REVISER 

(4> JTC: DT3 (3) ARTS: X PRIORITY : 2 S 
TA: Cr yob i o Logy ' y 



( L :> > PUBDATE: 1985 Dec 

(6) VOL.: 22 

(7) ISSUE: 6 

MR I 

(29) RECEIVED KY FOREIGN CENTER 
<29) MAILED TO NLM 
(29) RECEIVED fcY NLM 



NLMO05741O78 

NA 

NA 

85121 1 



< 29 ) RECEIVED KY INDEX SECTION : 
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INDEXED CITATION FORM 



GPO : 1965 0 - 476-504 



Here is the comment by a 1986 Library Assoc 
iate after her administrative and technical 
orientation in Index Section: 



"Hitherto, I had thought that the auto- 
mation of a manual system would be less 
efficient if it simply followed the 
format of the paper it was replacing. 
However, it appears that this is the 
aspect of automation that causes staff 
problems in that the machine format is 
usually very different from the paper 
form. Online indexing at NLM seems to 
combine the familiarity of the manual 
form with the enhancements of an online 
system. " 



DATA FORM ONLINE 



The panel below and those on the 
next page show the translation 
of the data form to the online 
screen. 
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CRYOBIOLOGV 22, 547-554 (1985) 



Effects of Cryosurgery in Experimental Carcinoma on Lectin Binding 

and Keratin Distribution 

TOMIHISA NINOM1YA. H1DETOSH1 H1GASH1YAMA. and MASAHIKO MORI 

Department of Oral Surgery . Asahi University . School of Dentistry . Hotunti Hnzumi'clut. Moiosu-kmh. 

Cifu 50I-V2. Japan 

Hisiochemical alterations of lectin binding and keratin distribution in experimental carcinomas of 
the hamster cheek pouch were obtained following cryotreatment. Cryotreated carcinoma cells showed 
a characteristic reduction in lectin binding and keratin staining shortly following cryosurgery . Tumor 
tissue, on the 2nd and 3rd days after cryotreatment. displayed destruction and necrosis with almost 
a complete loss of lectin binding and keratin staining The remaining neoplastic cells located in the 
deeper layer showed positive reaction for both lectin binding and keratin, which is indicative of tumor 
recurrence. Histochernical staining of lectin binding and keratin proteins were useful markers in 
cryotreated tumor cells to identify either destruction and necrosis or vital activity of neoplastic 

growth. • IW5AcMlcmii.PrrHN.lnv 



Histologic changes following cryotreat- 
ment of epithelial malignancy have indi- 
cated that the main effect on the tumor 
tissue was destruction due to the formation 
of ice crystals (5, 16). A preceding paper 
(12) has shown by histochernical techniques 
that necrotic tumor tissues have a marked 
decrease in enzymatic reactions resulting 
from destructive changes in the biological 
membrane system of neoplastic cells. His- 
tochemically detected changes in enzy- 
matic activitywere also useful to determine 
the degree of necrotic alteration of malig- 
nant tumors. 

Recently, it has been reported that lectin- 
binding patterns in squamous cell epithelia 
showed a regular distribution (1.2.7.8. 10) 
and that these patterns in tumor tissues de- 
rived from such cells had an irregular dis- 
tribution with decreased staining (9). Cells 
in squamous cell carcinomas gave positive 
staining for keratin (11). Histochernical pat- 
terns of lectin binding and keratin proteins 
are one of the markers for epithelial cells 
and epithelium-derived neoplastic cells. 

The present study describes the lectin- 
binding pattern and keratin distribution in 
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hamster carcinomas under the conditions of 
cryodestruction and compares the results 
with those of nontreated neoplastic epithe- 
lium as well as with homologous squamous 
epithelium in the hamster cheek pouch. 

MATERIALS AND METHODS 

Experimental carcinomas. Cheek pouch 
mucosa of male syrian hamsters weighing 
100-120 g were painted with 0.59* DMBA 
solution twice a week for 16 to 18 weeks. 
The mucosal lesions developed squamous 
cell carcinomas at 16 to 18 weeks. The tu- 
mors showed cauliflower-like exophytic 
growth and occasional bleeding on the 
tumor surface and were identified histolog- 
ically as moderately or highly keratinized 
squamous cell carcinomas. 

Cryosurgical procedure. Cryoprobe R- 
9015 (12 x 9 mm) of the Spembly System 
9R was used. Hamsters were anesthetized 
with sodium pentobarbital (Somnopentil. 
' 0.4 ml/kg), and the cryoprobe at -60° C 
' was applied once for 90 sec to the tumor 
surface in the hamster cheek pouch. Details 
of the procedure have been reported pre- 

i 

viously (12). 

Specimens. After cryotreatment, animals 
were sacrificed at 6. 12, or 24 hr and at 2. 
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COMPLETED DATA FORM 



This is a reproduction of a data form completed 
by an offsite indexer. 

Note the presence of the * on certain terms. 
This indicates that these terms with the cita- 
tion of the article will appear in INDEX MEDICUS. 

The terms without the * note terms for subjects 
discussed in the article but not actually the 
point of the 7-page article indexed. 

In other words, this is a 7-page article on the 
terms on lines 2, 4, 12, 14 and 22 but it is NOT 
an article on the immunological aspects of the 
mouth mucosa (line 16), although this subject is 
d iscussed . 

The asterisked headings are referred to as IM 
terms (INDEX MEDICUS) and those without stars 
as NIM (NON-INDEX MEDICUS). While all are avail- 
able for online searching, only those represent- 
ing the point of an article or its overall cover- 
age will appear in INDEX MEDICUS. 
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INDEXED CITATION FORM 
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SUBHEADINGS 



The 14000+ main headings in MeSH lend themselves 
to combination with the 76 available subheadings. 

Use of a subheading, however, depends upon the 
categorization of the main heading. That is, 
LIVER is in the Anatomy Tree and so is the sub- 
heading /radiation effects. The combination 
LIVER /radiation effects is therefore permissible 
for an article on the effects of x-ray on the 
LIVER. 

Since, however, /radiation effects is not per- 
mitted with Category C, the combination of LIVER 
NEOPLASMS /radiation effects is not permitted. 

On the pages to follow you are given an alpha- 
betical list of available subheadings with the 
assigned permissible categories or trees ^ on 
the pages after them the category arrangements 
which indexers find more convenient. In online 
indexing the use of an illegal main heading/sub- 
heading combination is called to the attention 
of the indexer on the screen being worked on: he 
cannot proceed until he makes a correction. 
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INDEXING TOOLS 



Reproductions of the covers of the basic indexing 
tools and representative pages follow. Below is 
a brief characterization of each tool. 

ANNOTATED MeSH (785 pages) 

14647 terms (10737 major + 3355 minor + 555 search 
8689 see references terms) 
1038 see related references 

13157 annotations 



TREE STRUCTURES (446 pages) 

15 trees in 107 subcategories 



PERMUTED MeSH (384 pages) 

an alphabetized list of each word in each MeSH 
heading, i.e., for ARTERIAL OCCLUSIVE DISEASES 
there is an entry under ARTERIAL, under OCCLU- 
SIVE and under DISEASES 



MEDICAL SUBJECT HEADINGS --SUPPLEMENTARY CHEMICAL RECORDS 
- (1105 pages) 
22977 chemical headings with mappings & annotations 



MEDLARS INDEXING MANUAL (Pt I -Descriptive , 140 pages; 
Pt II-Subject indexing, 380 pages) 
general rules on indexing theory and application 
arranged in the order of the data form and MeSH 
trees 



TECHNICAL NOTES (105 pages) 

indexing policy explicated half-way between the 
specificity of the annotations and the theory of 
the manual 



ONLINE INDEXING MANUAL (216 pages) 

instructions on the manipulation of the terminals 
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bodi tyrosine 
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(SY) 3-fluor-8-t*opropyl-10-(M2-hydroxyethyl) 

ptperszmor- 10, 1 l-dihydrodibeozo<b,f)thiepU) 

(HM) •DIBENZOTHIEPINS 

(PA) TRANQUILIZING AGENTS, MAJOR 

(NO) RN given refers to — ''^^ cpd; structure 

xs u fa cu a u aal anoxia* see fmcoaterol epoxide 

> ssuratoattrol see fucosterol 

bofumigacbrine A 

(RN) 58800-19-4 

(RR) 6879-59-0 (fumigaclavine A(8alpha,9beta ) swm er ) 
(SY) 9-acetoxy-6,8-dunethylergoune 
(HM) •ERGOLINES 
01) MYCOTOXINS 

(NO) metabolite of Penicilbum roqueforu, RN given 
refers to (8 beta.9 alphaMsomer, structure 

bogabaculine 

(RK) 71225-88-2 

(RR) 70249-38-6 (trifluoromeiylate(-) isomer) 
(RR i 74032-86-3 (trifluoromesylate) 
(SY) 3-amiiK>cyclobei-l,5-dJenylcarboxylic acid 
(HM) •CYCLOHEXANECARBOXYLIC ACIDS 
(NO) irreversible enzyme-activated mhibitor of 
GABA-tranaaminase, RN given refers to parent cpd 
without isomeric designation 

iaogentisin 

(JIN) 491-64-5 

(SY) 1.3-dihydroxy-7-metboivxanthooe 

(HM) •XANTHENES 

01) PLANTS, MEDICINAL 

(NO) found in plana such as Gumferse A Gcnaanaceae.; 
structure 

boglobotria^iceramjde 

(JtN) 84593-23-7 

(SY) GaJ<ah>hal-3)GaKbeul-4)01c(>eul-l)Cer 

(SY) 1GTC 

OiM) •GLO BOS IDES 

boguracine 

01N) 64603-90-3 

(RR) 68947-42-2 (HBr) 

(JIR) 68547-97-7 (HO) 

(HM i •ISO NICOTINIC ACIDS 

(NO) A GABA agonist, RN given refers to parent cpd; 

structure 
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boguradae propyl eater 

(JtN) 11256-84-0 
(SY) IGPE 

(HM) •ISONICOTTNIC ACIDS 
M siiiasliisinil see kalosterol 

iaobematiBJc add 

(KS) 16408-37-9 

(HM i SUCCINIMIDES 

0»A) ANTIBIOTICS 

(NO j from Actmoptanes philippinenm. RN given refers 
to ( i ) sssnr r. RN for cpd without isomeric d es i gn a tio n 
not in Q»— 7/14, structure given in second source 

ssnayTsantf acts see ssocaprosc acid 

bo histamine 

(RN) 19225-96-8 

(HM) HISTAMINE/*aaalogi 

bohomoranillic add 

0*N) 1131-94-8 

(SY) 4 inrthoxy-3-hydroxyphenylaoetic acid 
(SY) homo-oo- vamliK acid 
OiM) *HOMOVANlLLIC ACID 
0D ISOMERISM 
(NO) structure 

ssaaj + uijaadsujjsn^jIaftciW see ssoMHPG 

iaoidide dinitrate 

(R.N) 3*777-20-7 

(RR) 575-86-0 ((LHeomer) 

(SY) diaahydro-L-iditol-2,5-dinitrate 

OIM) 'SUGAR ALCOHOLS 

0*A) VASODILATOR AGENTS 

(NO) RN given refers to cpd without ssomeric 

designation 

bo-Iadoklon 

(UN) 13171-18-1 

(SY) 1.1.1.3.3,3-heaanuorotsopropyl methyl ether 

(HM) •FLUROTHYL 

(PA) ANESTHETICS 

0D ISOMERISM 

(NO) structure given in first source 

ffl-Isotndol-7 —tat, 4-<Uoro-N-<4^-dihr«Tt>-lH- 
ssskfaaot-2-yl)-U-alk> dro-, awaokyarocalariat see BE 6143 

bolanid 

(HH) 17575-22-3 

(SY) anatoasde C 

(SY) knatigen C 

(SY) alkicor 

(SY) ccdilanid 

(SY) cdanxle 

OIM) •LANATOSIDES 

0D CARDIAC GLYCOSIDES 

(NO) RN given refers to (3beta,5beta,12beta)-isomer; 

RN for cpd without isomeric designation not m Chemline 

7/84 

iso la area tin 

(RN) 19897-64-4 

OIM) •ETHERS, CYCLIC 

0»A) ANTIMETABOLITES 

(NO) extract of sea hare, Aplysis dactylomela, structure 
taclirrti (Bsartrrtaia stsxabcifoUa) see aolecmu 

bolectins 

(SY) ssolectni (Banderisea stmphcifolia) 
(SY) Ohffoma ahnplirifoha I-B(4) ssosectm 
(HM) •LECTINS 

ssnlnriai 7 AIH see aaxxHcnam III. 8-De- 
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INDEXING PRINCIPLES 



The pages which follow have been reproduced from 
the MEDLARS INDEXING MANUAL. 



They give a detailed philosophic approach both to 
our spiritual commitment to users of INDEX MEDICUS 
and to our technical commitment to the handling of 
medical literature. 



Read the pages carefully and think about them. We 
feel they represent our way of serving the public. 
The general principles were set in 1950 when the 
direct INDEX MEDICUS predecessor, CURRENT LIST OF 
MEDICAL LITERATURE, was born. They grew up to meet 
the demands of the MEDLARS desiderata by 1965 but 
have changed very little since then. Every indexer 
strives to apply the principles to the best of his 
ability. 



INDEXING PRINCIPLES 



The basic principles of indexing and the indexing philosophy 
and theory are delineated in the MEDLARS INDEXING MANUAL. The 
elementary orientation is given almost entirely in general 
statements in three important chapters of the manual: 

INDEXING OPERATION - 7p. 

- coordinate indexing 

- analysis of the contents of an article 

- how to read an article preparatory to typing 

headings 

- the spiritual qualities of NLM indexing 

- what content of an issue is actually indexed 

DEPTH INDEXING - 2p. 

- when do you index very deeply with many headings? 

- when do you index less deeply with fewer headings? 
who decides? 

- what is chosen how? 

- how many terms is "very deeply"? "less deeply"? 

TERMS PRINTED IN INDEX MEDICUS & TERMS STORED ON LINE - 3p. 

- rules governing what goes where 

- who decides 



TRAINING 



A formal training class is held from 8:30 to 
5:00 each day for two weeks. 

Lectures by a faculty of four are given in 
the mornings. Exercises are completed by the 
trainees at their desk from after lunch until 
3:30. At 3:30 the class re-assembles and 
the instructor goes over the exercises. 

At the end of the two-week class instruction, 
each indexer is assigned to a reviser. 

The reviser goes over every journal after it 
has been indexed by the indexer. Any revision 
of trainees 1 work takes precedence over regu- 
lar revision. 

The progress of the trainee is charted weekly. 
We «re not interested in instant knowledge and 
perfection; we are interested in a steady up- 
ward progress. 

Indexers must learn to index manually on data 
forms in order to concentrate on the intel- 
lectual aspects of our system. This will re- 
quire at least three months' indexing before 
they switch to online indexing. 

Textbooks with exercises are provided for both 
indexing training and online indexing training. 



MEDLARS TRAINING SCHEDULE 
Index Section 



Monday 



MEDLARS 

History of INDEX MEDICUS 
Administration & Workflow 
LJI 

Depth & Non-Depth; IM & NIM 
Relation to Other Divisions 
MEDLARS INDEXING MANUAL 



Mrs. Charen 



Tuesday 



MeSH 

Introductions to Public 

& Annotated MeSH 
Black-&-White MeSH 
ANNOTATED MeSH 
TREE STRUCTURES 
PERMUTED MeSH 
Scope Notes 



Dr. Van Lenten 



Wednesday 



Check Tags 
Coord ination 



Dr. Van Lenten 



Thursday 



Subheadings 
The ory 
History 

Detailed Analysis 



Mrs. Lawrence 
Mrs. Lawrence 



Friday 



Subheadings (contd) 
Detailed Analysis 



Mrs. Lawrence 
Mrs. Kiger 



Monday 

Tuesday 

Wednesday 



Tree Analysis: A, B, G4-12 Mrs. Lawrence 



Tree Analysis: C, D 

Tree Analysis: D (contd) 
E, H 



Mrs. Charen 
Dr. Van Lenten 

Dr. Van Lenten 
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Thursday 



Tree Analysis: F, Gl-3, 
I-L, M-Z 



Mrs. Charen 
Mrs. Kiger 



Friday 



Data Form: Descriptive 
Indexing Demonstration 
Tools 

Indexing Philosophy 
Journal Assignment 
Statistics 



Mrs. Lawrence 



Mrs . Charen 



The classes run from 8:30 a.m. to 5:00 p.m. 
Lectures are given usually in the morning, 
interrupted by exercises pertinent to the 
lecture subject. Afternoons are devoted to 
lectures or exercises as the subjects de- 



mand . 



Last Words to Trainees 



The next page Is taken from the Training 
Syllabus. It carries general admonitions 
to speed the trainee on his way from the 
classroom to the first journal starting 
his indexing career. 

He is advised of his role as a reporter. 
He is told not to linger reading articles. 
He is asked to trust the author. He is 
asked to serve the user. 
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INDEXING PHILOSOPHY 



The rules governing indexing policy 
are numerous and intricate and highly 
detailed. The basic indexing philos- 
ophy, however, is as neat and simple 
as the rules are myriad. 



• An Indexer Is only an lndexer: he is not a physician, 
not a research scientist, not an author; an Indexer 
reports: he does not evaluate, he does not diagnose, 
he does not perform operations. 

• An Indexer who does not understand the point of an 
article within 10 minutes will not index it any 
better after 30 or 40 minutes. 

• An Indexer will learn as much about antigens for in- 
dexing purposes by indexing 40 articles on antigens 
as by spending 15 hours of indexing time reading 
about antigens. 

• The article in hand is the world's best authority 

on that article. An accurate Indexer is the world's 
second best authority. 

• An Indexer will index the data in the article, what 
the author says, not what the Indexer thinks the 
author means; what the author says, not what impli- 
cation nor application the data have. 

• An Indexer will index what is discussed, not what 
is merely mentioned. 

• An Indexer will always distinguish between an -ology 
and an organ or disease: the -ology is always the 
physician; the organ or disease is always the patient. 
They are never confused. 

• An Indexer will describe the concepts or contents of an 
article faithfully and only within the confines of MeSH. 

• An Indexer will always index toward the most specific 
heading possible: an article on the lung is indexed 
as LUNG and not as RESPIRATORY SYSTEM. 
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1986 

INDEXING 
ORIENTATION 



September 

1985 



CONTINUING EDUCATION 



TECHNICAL MEMORANDA 

Usually admonitions to the staff of indexing 
errors called to my attention by outsiders. 
The staff is advised of the deficiency and 
the principles are expanded. The data base 
is corrected. 

These memoranda also advise of new or changed 
policy to be incorporated officially in the 
various tools at the end of the indexing year. 

ONLINE INDEXING TECHNICAL MEMORANDA 

These are generated by Quality Control or 
by off site editors and typists and relate 
to either the manipulation of the terminals 
and online indexing procedures or to form 
and coverage of descriptive indexing: paging, 
authors' names, inclusions in titles, etc. 

HISTORY MEMORANDA 

These relate to the handling of historical 
articles or historical notes in standard 
articles. Special inspection is given to 
such items as flagged for the History Spec- 
ialist. 



TRANSLATION MEMORANDA 

Reminders to indexers who translate foreign 
titles about preferred American usage. 

ORIENTATION 

An annual orientation held in September in 
anticipation of the new indexing year (in- 
dexing for the coming year begins 1 October). 



All indexers, NLM and contract, local and be 
yond the metropolitan area, must attend. 

The instruction packet is usually 50 pages 
long with the bulk devoted to the MeSH chang 
for the coming year. Upcoming indexing poli 
cy changes, if any, are also gone into. 



Since the indexers know each other well the 
orientation is conducted informally with que 
tions from the indexers as they arise. 

The packets, questions and answers are circu 
lated to foreign MEDLARS centers who conduct 
their own orientations in their countries. 



MISCELLANEOUS STATISTICS 



Journal titles indexed for INDEX MEDICUS 2742 

MEDLINE & special lists 6269 
(ADA, AHA, HEALTH, POPLINE, etc.) 

Number of indexers and revisers 



NLM indexers 7 
NLM revisers 18 
NLM chemists 2 



Contract indexers 31 
Foreign indexers 20 



Articles indexed per hour 4 
Articles revised per hour 15 



Articles published monthly in INDEX MEDICUS 24000+ 
Articles published annually in INDEX MEDICUS 288000+ 



Languages : MEDLINE breakdown as of March 1984 

75.69% Eng 
5.46 Rus 
5.05 Ger 
3.60 Fre 
3.00 Jpn 
1.27 Ita 
1.16 Spa 
etc . 

Work flow RUSH journals 95% indexed within 30 days 

from receipt at NLM 
others indexed within 90 to 100 days with 

goal 60 days 
38% of all titles done within 30 days 



Publication Articles indexed in March will appear in 

the May INDEX MEDICUS and the April SDILINE 
(SDILINE contains only the most recent 
month's MEDLINE citations) 



The May INDEX MEDICUS is sent out by GPO 
the first or second week of May. 



CHEMICAL ACTIVITY 



300 queries submitted per week by indexers - average 



75 are new and are newly created by the specialists 

60 are already online but not yet in the printed tool 

90 yield new synonyms, new pharmacological actions, 
new entry terms for online users 

75 are indexed by the chemical specialist since the 
indexer does not know the chemistry 



